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Abstract 
Problem 



The purpose of this invention is to assist 2-dimensional analysis using a wafer map for 
solving various problems related to a wafer. 
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^ 1™ the images of the wafer map are delayed with classification for each of the 
manufactures steps and hems of the device and for inspection. In addition to images of the 
wafer map, city-related trend charts are also annexed. 
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Claims 



1 . A wafer map analysis assisting system characterized by the fact that it has the 



following means: . 

an observing means, which forms the map data pertaining to plural wafer maps obtained 

in the various steps of manufacturing of a semiconductor device and which provides a link 
indicating the relationship between the map data and said semiconductor manufacturing process; 

an input means for inputting text data related to said plural wafer maps, respectively; 

a memory means, which stores the prescribed data pertaining to said semiconductor 
manufacturing process, said map data annexed with said link from said observing means, and 

said text data from said input means; 

and an image display means, which enables display of an image pertaining to said 
prescribed data concerning said semiconductor manufacturing process and said text data stored 
in said memory means, and, at the same time, which takes said map data from said memory 
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m ea„s, classifies them according to said link, and enables screen dispiay of the images of wafer 

maps described in said map data. m 

2 The wafer map analysis assisting system described in Claim 1 charactered by the fact 
that said image disp.ay means displays the numerical data in said text data as graph, and, a, the 
same time, it indicates in a visibly identifiable manner the position of the numencal data 
pertaining to the assigned wafer map on the displayed graph. 

3 The wafer map analysis assisting system described in Claim 1 character^ by the fact 
that said map data contain information of the absolute coordinates and absolute dimens.ons of 
various wafer maps, and said image disp.ay means makes use of said informal of the abso ute 
coordinates and absolute dimensions and displays the images of plural wafer maps overlapped on 

^ 0th 4The wafer map analysis assisting system described in Claim 1 characterized by the fact 
tha, said map data contain information of the absolute coordinates and absolute dime„s,ons of 
various wafer maps, and said image display means makes use of said information of the absolute 
coordinates and absolute dimensions and displays the image of a wafer map overlapped nth an 

image of mask data. . 

5 The wafer map analysis assisting system described in Claim 1 charactered by the fact 

that said map data contain information of the absolute coordinates and absolute dimens.ons of 
vanous wafer maps, and said image display means makes use of said information of the absolute 
coordinates and absolute dimens.ons and displays the image of a wafer map overlapped w.th an 

image of shape simulation. . 

6 A wafer map analysis method characterized by the fact that the wafer map analysis 
method makes use of the image displayed on an image display means to analyze the wafer map, 

and it has the following steps of operation: 

a step in which the map data pertaining to plural wafer maps obtained in the vanous steps 
of manufacturing of the semiconductor device are formed and a link indicating the relationship 
between the map data and said semiconductor manufacturing process is attached to said map 

data; . 

a step in which the text data related to said plural wafer maps, respectively, are input, 

a step in which the prescribed data pertaining to said semiconductor manufacturing 

process, said map data annexed with said link from said observing means, and said text data from 

said input means are stored; 

and a step in which in order to analyze said wafer maps, said prescribed data concerning 
said manufacturing process and said text data stored in said memory means are displayed, and at 
the same time, said map data that have been stored are taken and are classified according to said 
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, ink , and ,he image, of the wafer maps described i„ said map data are displayed o„ said .mage 
display means according to the classification. 

retailed expiation of the invention 
[0001] 

Tprhnical field of the invention 

This mvention pertains to a wafer map anaiysis assistmg system and wafer map analys.s 
method for analysis of product defects and various abnormahties that occur dunng the 
ma!ufacturmg process of semiconductor devices by means of images of wafer maps delayed 

on a monitor. 

[0002] 

P ' i0r 3 On a semiconductor manufacturing line, before treatment of a product lot, a pair wafer or 
another monitor wafer is used to check the state of various manufacturing dev,ces^When the 
state of a manufacturing device ,s checked, mock operation of the manufactunng dev,ce , 
carried out attachment of d,rt on the test wafer is checked, transportation, etc. are checked, and 
vTetner o not the manufacturing devce is ,n an appropriate state for manufactunng ,s check*. 
After the state checkup, products are manufactured for a prescribed lo, ^^J^Zl 
data obtained in checking the device state and the numencal data obtamed m product treatment 
are used in quality control of products using a statistical quality control means or the hke. 
Examples of numerical data include the number of dirt parucles attached on the wafer, the 
number of defects formed on the wafer, the dimensions of the pattern formed on the wafer, the 
thickness of the film formed on the wafer, the measured value of error in mask matchmg, the 
concentration of impurities, the resistance of the film formed on the wafer, etc. 

100031 Also the map data collected on the manufacturing line are needed if there is doubt in the 
stability of the operation in statistical quality control (SQC) and if wafer map and cfop analyses 
for a lot have a yield lower than the prescribed level. Usually, the electrical charactenst.es data 
obtained after completion of manufacturing and the map data of test results are used to analyze 

for causes of problems. 

[00041 Figure 7 is a schematic diagram illustrating the constitution of a conventional wafer map 
analysis assisting system. In Figure 7, (10) represents data concerning the manufactunng 
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process; (, ,) represents data pertaining to statistical quaiity control; (12) represents map data; 
Z (13 represents data pertaining to the analysis of cross-sectional defects. In add.«o» to 
manufaturing flow, the data pertaining to ,he manufacturing process also .nclude , numenca d^ 
measured ■„ the various manufacturing steps of operation. The manufacturmg flow xone po ds 
,o the various product manufacturing steps, including the pre-treamen. step, film formmg step 
, ograph,c step, etching step, defect detecting step, and other steps. The data pertam.ng to the 
manufacturing steps are stored as document and computer data, and they 
appropnately as needed. For example, data (11) pertaining to statical quahy control may be 
olded for processing into graphic or other easily visible forms. Map data (12) contam data 
penning to the test data adopted in the dummy operation for device control data pertammg to 
the wafer extracted as a sample during an actual manufacturing operation, and data obtamed ,n 
various tests performed after completion of product manufacture. Since map data (12) display 
various types of information of the image of the wafer, the data amount is large. Data (13) 
pertaining to analysis of cross-sectional defects are obtained from the image of wafer cross 
section as observed on a scanning electron microscope. Data ( 1 1 ) pertaining to statical quahty 
control, map data (12), etc. are provided as the document and computer data. 

100051 Figure 8 is a schematic diagram illustrating an example of the relationship between the 
manufacturing process and measurement devices. In Figure 8, steps ST1-STS are the 
P re-«rea,ment step, film forming step, lithographic step, etching step, and defect checking step, 
respectively. I. is also possible to perform dummy operation in the film forming step before 
beginning the manufacturing operation using a monitor wafer to check for dust. Images (19) of 
sites where dust is attached on the wafer are collected as map data (19). Dummy operation may 
also be carried out for other steps of operation. 

[0006] j * . . 

After film forming step ST2, the thickness of the formed film is measured, and map data 

(20a) are formed. From map data (20a), for example, wafer map (30) or another image is 
obtained Similarly, after each of lithographic step ST3, etching step ST4, and defect checkmg 
step ST5 the resist pattern and etching pattern are measured, or defects are determined to form 
map data (21a)-(23a). Using map data (21a)-(23a), it is possible to obtain wafer maps (3 1)-(33) 



as images. 
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A conventional wafer map analysis assisting system is limited to special cases, such as 
determination of problem generation in the manufacturing process, questions regardmg the 
lity of operation, or generation of a >ot with a yeld that is iower than the pr.cr*e ^eve 
after manufacturing, and data (10) penning to the manufactunng 

to statistical quality control, map data (12), data (13) pertammg to amuysrs of defects of cross 
section, etc. are presented individually. 

[0008] 

Problems to be solved by the invention 

With the aforementioned constitution of a conventional wafer map analysis assisting 
system only numerical control is carried out, and map data, event data, and other text data are 
usually not referenced. Consequently, if an abnormality is not displayed as numerical data, the 
system cannot function well. This is a disadvantage. 

[00091 For example, even when the numerical data of the checking results are identical, if the 
distribution of the numerical data, which should be random for a normal wafer, is biased, 
quit e possible for problems to occur in the near future. However, when only numerical control ,s 
performed, it is inappropriate for the analysis to issue a warning regarding the possibility of 
problems in the future. 

[0010] „ , • 

Also statistical quality control using numerical data alone cannot perform an analys, 

that can influence devices inside the wafer. Also, it is impossible to learn the causes of troubles 

before performing the analysis of defects. Consequently, problems that could be prevented ,f 

,hey were detected during manufacturing process are overlooked, and the problems may occur ,n 

the entire lot. 

[0011] The objective of this invention is to solve the aforementioned problems of conventional 
methods by providing a type of wafer map analysis assisting system characterized by the fact 
that by means of wafer maps, it is possible to predict the probability of generation of modulation 
or other problems caused by masks that will occur due to a peculiar trend of the manufacturing 
device precursors of problems, and problems during change in the type of production. 
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[0012] 

Means to solve the problems -h.rartcrized bv the 

The first invention provides a wafer map analysts ass.st.ng system charactered by 

fact J, h! he following means: an observing means, which forms map data pertammg to 
: « obtained the vanous steps of manufacturing of "conductor dev.ce 

aTd which prov des a link indicating the relationship between the map da a and sa,d 

means and said text data from said input means; and an ,mage d.splay means, wh, h 
II iay of an tmage pertaining to said prescribed data concerning said senncon uctor 
manufacturing process and said text data stored in said memory ^^^^ 
which takes said map data from said memory means, clashes them accordmg to satd l,nk, and 
enables screen display of the images of wafer maps described in satd map data. 

100131 The second invention pertains to the wafer map analysis assisting system of the firs, 
invention characterized by the fact that satd tmage display means displays the numencal d*a ,n 
si ex, data as graphs, and, a, the same time, it indicates in a visibly identrfia b e manner the 
position of the numerical data pertaining to the assigned wafer map on the delayed graph. 

100141 The thtrd invention pertains to the wafer map analysis assisting system of the first 
invention characterized by the fact that said map data contain information of ^the absolu. 
coordinates and absolute d.mensions of various wafer maps, and satd tmage d.splay mean 
makes use of said information of the absolute coordinates and absolute d.mens,ons and d.splays 
the images of plural wafer maps overlapped on each other. 

t0C " 51 The fourth invention pertains to the wafer map analysis assisting system of the first 
invention charactenzed by the fact that said map data contain information of the absolute 
coordinates and absolute dimensions of various wafer maps, and said image d.spUty ™ 
makes use of said information of the absolute coordinates and absolute d,mens,ons and d.splays 
the image of a wafer map overlapped with an image of mask data. 
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The fifth invention pertains to the wafer map analysis assisting system of the first 
mvention characterized by the fact that said map data contain information of the absolute 
coordinates and abso.ute dimensions of various wafer maps, and sa,d .mage dtsplay mean 
makes use of said information of the absolute coordinates and abso.ute d.mens,ons and d,splays 
the image of a wafer map overlapped with an image of shape emulation. 

[001 71 The sixth invention provides a wafer map analysis method characterized by the fact that 
the wafer map analysis method makes use of the image displayed on an image display means to 
analyze the wafer lap, and it has the foUowing steps of operation: a step in wh.ch the map data 
nertaining to plural wafer maps obtained in the various steps of manufacturing of the 
liconductor device are formed and a link indicating the relationship between 
said semiconductor manufacturing process is attached to said map data; a step « wh.ch the** 
data related to said plura, wafer maps, respectively, are input; a step in wmch t e P«°*-*» 
pertaming to said sermconductor manufacturing process, said map data annexed w«h sard hnk 
from said observing means, and said text data from said input means are stored, and a step m 
which in order to analyze said wafer maps, said prescribed data concerning sa.d manufacturing 
process and said tex, data stored in said memory means are displayed, and, at the same time sa,d 
map data that have been stored are taken out and are classified according to sa.d hnk, and the 
images of the wafer maps described in said map data are delayed on said .mage d.splay means 
according to the classification. 

[0018] 

Embodiments of the invention oftirman 
Embodiment 1. Figure 1 is a block diagram illustrating the consWuUon of the wafer map 

analysis assisting system in Embodiment 1 In Figure 1,(1) represents an observing means, 
which forms the map data pertaining to the plural wafer maps obtained in the vanous steps of the 
semiconductor manufacturing process and applies a link that indicates the correlate between 
the semiconductor manufacturing steps and said map data; (2) represents an input means for 
inputting numeric* data related to the plural wafer maps, respectively; (3) represents a memory 
means for storing data pertaining to the semiconductor manufacturing process, the map data 
equipped with the link, and the numerical data; and (4) represents an image d.splay means, 
which enables display of the image pertaining to the data concerning said semiconductor 
manufacturing process and the numerical data, and, at the same time, which takes said map data 
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from said memory means, classifies .hem according to said .ink, and enables screen display of 
images of the wafer maps described in said map data. 

100191 For example, as shown in Figure 8, observing means (1) contains film thickness 
measurement devce (20) and various other measurement devces, defect checking dev.ce (2 £ 
etc Usually these devices individually hold data (20a)-(23a), respectively. However, when the 
,i„e processing devices, such as film thickness measurement device (20), etc. are connected 
nlme to a computer, upon completion of each processing of each device, the P'°- = ds, 
such as the processing start and end dates and times at each device, are used m da a collect™ 
and processmg by means of CGI (Common Gateway Interface), JAVA (registered trademark) 
manufactured by Sun Microsystems Inc., or other software. The data collected and processed m 
this way are stored in a data base in memory means (3). The data that should be stored ,n 
memory means (3) include the processmg start date and time, end date and time, processing 
operator process sequence No. for the lot, process name, processing device code, processmg 
recipe, processing parameters, comment notes, processing wafer number, processmg results etc 
Among the necessary data, data that are not transmitted from observing means ( 1 , are mpu. o 
memory means (3) using input means (2). For example, input means (2) may be the termma of 
computer or the like. As far as the data file form is concerned, any file that can be handled by an 
HTML generating program, such as CSV, SYLK, etc., may be adopted. Also, there .s no 
limitation on the data update method, which may be periodic, nonperiodic, automatic, 
semi-automatic, or manual. The aforementioned necessary data stored to memory means (3) are 
processed into character information or graph.es and are displayed on image display means (4). 
For a graph, data may be displayed for different devices and equipment. Since the necessary data 
contain the processing start date and time and the processing end date and time of the device at 
each site, it is possible to plot the data and any processing date pertaining to manufacturing under 
the assigned conditions. For the graph, when an interne, browser is used, the following methods 
may be adopted: method in which the data are converted to a graph beforehand and the graph ,s 
then converted to a file format for use; method in which a plug-in scheme is adopted for the 
browser itself and the graph obtained from another application ,s linked; and method ,n which 
the JAVA language is used. 



Also in order to display the wafer map, when the processing devices of the 
manufacturing line are connected to the computer online, upon completion of processmg of the 
lot by each processing device, if the obtained image data are bit map or another uncompressed 
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file the forma, is converted to GIF (Graphics Interchange Format), JPEG (Join, Photograph* 

or -other caress* image file, and one me is formed for each even, or several 
rled fies may be combined ,o form a file ,o obtain a da, base When the wafer map ou* 
device annexed to the processing device does no, have a (He „u,pu, ^ ™ "* 
da,a on a shee, of paper, and then scan the print by a scanner so as to form a file that can be 
displayed on an internet browser. 

100211 The wafer maps obtained in the wafer process include those for ,he film thickness of the 
insulating film, the film thickness of the metal film, the pattern dimensions, the concentrate of 
impurities, the film resistance, the pattern defects, foreign objects, electrical charactenst.es, etc 
The wafer maps obtained upon completion of the wafer process include those for electnea. 
characteristics, test results, etc. The data file formats include GIF, JPEG, and other formats tha, 
can be displayed on an internet browser Also, the data update methods mclude the penod.c 
method nonperiodic method, automatic method, semi-automatic method, and manual method. 
Any of 'them may be used. The wafer data pertaining to the wafer maps stored in memory means 
(3) are displayed as images on image display means (4). In this case, in order to clanfy the 
relationship between map data (20a)-(23a) and the semiconductor manufactunng process 
observation means (1) attaches the data pertainmg to the processing date and time to the file 
name of the lot as a link. 

[00221 Figure 2 is a schematic diagram illustrating the idea of the constitution of the wafer map 
analyst assisting system. When this system is realized by an internet browser or when a single 
application is constructed, data (10) pertaining to the manufacturing process, data (1 1) pertaining 
to statistical quality control, map data (12), and data (13) pertaining to analysis of defects of the 
cross section are stored as data base (14), as shown in Figure 2. For example, map data (12) and 
data (13) pertainmg to analysis of defects of the cross section are transferred from observation 
means (1) to memory means (3), and they are stored as data base (14) in memory means (3). For 
example data (10) pertaining to the manufacturing process and data (1 1) pertaining to stat.st.cal 
quahty control are input from input means (2), and they are stored as data base (14) in memory 
means (3) Data base (14) is stored in memory means (3) shown in Figure 1 Data base (14) is 
retrieved by terminal (15). This terminal (15) is contained in image display means (4). 
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[0023] , . . 

Figure 3 illustrates an example of the constitution of a screen of the wafer map analysts 

assisting system in Embodiment 1 . Roughly, the picture shown in Figure 3 can be divided into 

two regions, namely, an upper data display region concerning devices and a lower data display 

region concerning equipment information. (50) represents the region displaying mfonnation 

concerning devices. (5 1)-(53) represent regions for describing information concerning 

manufacturing processes for three lots selected by region (50), respectively. (54)-(56) represent 

collections of wafer maps obtained in the manufacturing processes for the three lots, ■ 

respectively (57)-(59) represent collections of wafer maps obtained in measurement of electrical 

characteristics of the three lots, respectively. (60)-(62) represent collections of wafer maps that 

in d,cate test results concerning the three lots, respectively. (63)-(72) represent various trend 



charts. 



Trend chart (63) pertains to the change in the yield during the prescribed period. Trend 
charts (64) (67) and (72) pertain to changes in film thickness and dimensions at different sites in 
the prescribed period. Trend charts (65) and (70) pertain to changes in the resist dimensions of 
the pattern at different sites in the prescribed period. Trend charts (66) and (67) pertain to 
changes in the finished dimensions of the pattern at different sites in the prescribed period. Trend 
chart (68) pertains to changes in the concentration of impurities in the prescribed period. Trend 
chart (69) pertains to changes in the resistance in the prescribed period. 

[0025] 

In region (50) that displays information concerning devices, device types, lot No., etc. are 
described. By selecting the lot No., information related to the lot is described in the upper 
picture In regions (5 1)-(53) pertaining to the manufacturing process, the processing date, 
sequence No., step name, recipe, parameters, processing results, judgments, etc. are descnbed. In 
regions (54)-(56), the wafer maps are displayed in three rows and four columns. In this case, 
different rows correspond to different steps and equipment. Also, other different meanings may 
be assigned for the different rows. As far as the picture layout is concerned, as shown in Figure 
3 for both the longitudinal and lateral layout configurations, the processing results of the same 
wafer No are set as a column (or a row), a series of maps for comparison are displayed in any 
time sequence, and they are arranged to enable understanding of the change in the map over 
time Frames (73)-(75) represent wafer maps belonging to the same wafer No. in various lots, 
respectively. Also, when all of the information cannot be described in the region, the picture can 
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be scrolled in the direction indicated by the arrow. It is possible to scroll each set * 

the screen, and it is also possible to scroll using a menu on the operating system of the computer. 

[0026] In the following, an explanation will be provided for the case when the wafer map 
analysis assisting system is used for analysis of the reasons for low yield. From trend chart 6 ), 
the lot with a low yl e.d and a standard lot are extracted. From the lots delayed m region 50) 
the extracted lots are selected. By performing this selection, wafer maps corresponding to the lots 
are displayed in, say, regions (54)-(62). Since wafer maps are compared between the lot with a 
low yield and the standard lot, it becomes easier for one to see bias in the distribution that does 
not occur in the lot with standard yield. Upon completion of display of wafer maps for ; > senes of 
lots, abnormal wafer maps are searched, and wafer maps in lots of the same type or of different 
types having similar patterns of wafer maps are searched. 

[0027] , • 

By comparing maps, such as wafer maps that display device information dunng the 

manufacture process, wafer maps that display electrical characteristics, and wafer maps that 
display test results, for the same device or between different types, it is also possible for the 
system to function in a manufacturing line for other types with small lots. For example, for a 
DRAM the fail bit map may be taken as a wafer map for displaying test results. In Figure 3, (80) 
represents the region for selecting information related to the manufacturing process; (81) 
represents the region for selecting equipment; (82) represents the region for displaying trend 
charts that display data for each piece of equipment; and (83)-(85) represent regions with wafer 
maps of different equipment set side by side from the upper row downward in a time sequence. 
In region (80) the manufacturing date of the corresponding device or an assigned period for 
range assignment is displayed as information related to the manufacturing process. The trend 
chart displayed in region (82) is for monitoring data for pieces of equipment. 

[0028] „ , . . 

Now a case will be described in which the causes for generation of abnormal wafer maps 

are hypothesized by means of attached data after wafer map searching by the wafer map analysis 
assisting system. Irrespective of the lot and equipment information, by assigning the 
manufacturing date of the corresponding device or the range of the manufacturing period all of 
the map data are displayed in time sequence (regions (83)-(85)). The equipment data include the 
processing history, maintenance history, alarm history, regular dust check, and other text data. In 
particular, the wafer map for the regular dust check that can be obtained by using a monitor 
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wafer is displayed together with other text information by means of row (86). Also, sum ar to the 
display of the wafer maps on said devices, for the measurement wafers, the wafer maps for the 
same wafer No. are set side by side such that the history of the wafers can be compared. For 
regions (83)-(86) shown in Figure 3, each row has the same wafer No. 

[0029] „ . _ 

In this way when an abnormal wafer map is observed during manufacturing or after 

manufacturing, by collecting information of the manufacturing process on the picture as shown 
in the lower section of F lg ure 3, it is possible to specify the cause for generation of the abnormal 
wafer map and the date and time of the generation. 

[0030] 

In addition, by searching the overall view of other lots which might have the same 
problem in the same period by means of the entire processing history from region (80), it is 
easier to handle the problem, and it is possible to reliably treat lots that might have the problem. 

[0031] 

As shown in Figure 3, for first region (50), second regions (51)-(53), third regions 
(54)-(56) fifth regions (57)-(59), sixth regions (60)-(62), seventh regions (63)-(72), eighth 
region (80), ninth region (81) and tenth regions (83)-(85), the supply source consists of a total of 
10 HTML sources, that is, a HTML (Hyper Text Markup Language) source for each region. In 
each HTML source, for the necessary data, novel data formation/data renewal are performed at 
the time of data update. When all of the data are sent from a single worldwide web server, all the 
data including the text and image files are stored on the worldwide web. On the other hand, it is 
also possible to scatter the worldwide server according to the type of the data. In this case, by 
checking the directory of the dispersed file, it is possible to link the text and the image file by 
HTML Also any tool may be adopted as the tool for forming HTML. For each picture on 
Figure 3, the frame function of HTML is used to form the combined HTML, and the desired data 
browser is completed. 

[0032] 

In the explanation of Embodiment 1, three lots were compared with one another. 
However, it is also possible to use the system for analysis of defects of one lot or any number of 
plural lots. Also, when control is carried out by internet browser, control is performed by HTML. 
On the other hand, when it is realized by a single application, program is made within the 
application. Consider an example when data analysis is carried out by selecting only one lot. 
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r- ■ ~ A-,c n \»v means m When the screen shown in Figure 4 is 
Figure 4 illustrates a screen for image display means (3). wnen 

displayed the operator first selects the type of device from select.ng branch 90a) for devices 

<*> - example, in selection branch (90a), there 
♦ m of DRAM or tvne (1 1) of SRAM. When lots are displayed on selection branch qwdj oy 
irlnX^o/J^ is carried ou, Forthe — ^-tSTS,,, 
maps obtained in the manufacturing process, the correspondmg notes (92b) the collection (9 
Zafe maps obtamed ,n measurement of the electrical characteristics and the collec « , (94b) 
haT how test results are displayed. For these displays, in the section of se,ect,on 
(92a)-(94a) dispiayed in inline QC map region (92), electrica! charactenst.es regton 93) and tes, 
uL regL (94) the o b) eC is changed by selecting the processing sequence the c art No and 

t . No Aiso hese data are displayed by graphs in inline QC data region (95), electnca, 
the test rso. msu, manufacturing 
characteristics region (96) and test results reg.on (97). The graphs rela ^ 
process include the graphs of yield, f„m thickness and dimens.ons and res.s, d.men k, » 1 »* 
case there is a yield graph together with the electrical charac.enst.es graph and test result graph. 
Cl for whi h each wafer map is displayed is display* by circles on the graph to make , 
*L Region (98, for the equipment information has a structure such that the wafer map and 
Ie« de Jip,.on can change the display of the time sequence by selecting the eou.pmen, and the 

date range. 

[00331 Embodiment 2. F.gure 5 illustrates the configuration of the screen of the wafer map 
analysis assisting system in Embodiment 2. The upper portion of Figure 5 pertams tc , the 
numerical data and map data, jus, as in the display shown ,n F.gure 4. The lower port*, of 
Figure 5 is the display for analysis by synthes.s of wafer maps. The ,ower- P ort,on d.sp, y also 
contains mask data and staulation image data in addition ,0 the wafer maps pertammg ,0 
synthesis The wafer maps are displayed in region (100) which displays the ongma maps for 
map syn.hes,s as the materials for synthes.s. .n this case, original maps (10,)-(,04) displayed .n 
region (100) are wafer maps selected from the various regions in the upper port,on. The map 
formed by synthesis of said original maps (101)-(104) is synthetic map (105). 

100341 When maps are synthesized, image display means (4) shown in F.gure 1 is used. Map 
data in the upper portion of Figure 5 are selected, and, at the same time, for each wafer map, 
color setting including transparency is performed so that even when individual wafer maps are 
overlapped, it is still possible to distinguish the information Then, ong.nal maps (101)-(104) are 
set on the overaU display picture. For original maps (101)-(104), coordinate converse ,s 
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performed so that common coordinates are held by using the absolute coordinates continued 
from the map data. Also, original maps (101)-(104) have absolute dimensions continued from the 
map data and, with the absolute coordinates taken into consideration, the dimensions of the 
overlapped maps are overlapped reflecting the ratio of actual dimensions. By further selecting 
the synthesized original maps from original map region (100) for map synthesis, map synthesis is 
carried out In synthetic map (105) shown here, the offset [is zero], that is, the various onginai 
maps are completely overlapped for display. Consequently, the fact that the original maps are 
overlapped is easily observed. However, as shown in Figure 6, it is also possible to add offset for 
display In this case, the wafer and the image that displays the chip in it become identical to the 
original map. In region (106) below synthetic map (105), the coordinates, size, classification «c 
of the synthesized original map are displayed. Among the results of synthesis of region (106) hst 
items are selected by the pointer of a mouse or the like, so that the point in synthetic map (105) 
corresponding to the selected list item flickers. 

Also it is possible to enlarge a portion of synthetic map (105) to assist analysis. Map 
synthesis enlarged figure (107) is an enlarged view of the assigned portion in synthetic map 
(105) Since original map (101) represents test results, in region (108) that displays the enlarged 
view of original map (101), the test data at the boundary portion of the enlarged chip are 
displayed as passed (double circle) and speck cracks (triangle), or by other symbols. In this way, 
too original map (101) reflects the absolute dimensions in the configuration of the chip, etc. In 
region (109) that displays the enlarged view of original map (102), the results of the electrical 
characteristics at the chip boundary are displayed together with the numerals indicating whether 
the results are within or outside specifications. For example, "0.2" represents within 
specifications while "1.5" represents outside specifications. Original map (102) also reflects the 
absolute dimensions for configuration of the chip, etc. Since original map (103) shows foreign 
objects on the product wafer during the manufacturing process, in region (1 10) that displays the 
enlarged view of original map (103), the enlarged chip boundary line and foreign objects are 
displayed The size of the foreign objects and the size of the wafer are displayed m a correct ratio 
in consideration of the absolute dimensions. Since original map (104) displays the state of dust 
on a wafer to check the state of the equipment, in region (1 1 1) which displays the enlarged view 
of original map (104), the enlarged boundary line of the chip and dust attached on the wafer are 
displayed The size of the dust and the size of the wafer are displayed at a correct ratio in 
consideration of the absolute dimensions. Also, it is possible to display the measurement results 
of original maps (101) and (102) by HTML. The image data are used directly on original maps 
(103) and (104). However, for the image data at the time of enlargement, display occurs after the 
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coordinates and size for the maps are made identical. At the time of enlargement in order to 
recognize and compare them such that they are visually identical to each other, ,s preferred tha, 

the same resolution be adopted. 

100361 In this case, in region (1 12), the mask data and the wafer maps are overlapped. As shown 
in Figure 1 , image display means (4) forms coordmates shared by both the mask data and the 
wafer maps. Then, the common coordinates are used to display the mask data at sites 
corresponding to the coordinates shown in regions (1.0) and (1 1 1), and, a. the « t,me, the 
enlarged view of foreign objects shown in region (1 10) and the enlarged view of dust shown ,n 
reg,on (1 1 1) are overlapped. Ir, overlapped display (113), the first and second layers of .he mask 
data are displayed. By comparing the mask data with the map data on the wafer, the wmng 
layout beneath the interlayer insulating film and hardly observable during the manufacturing 
process becomes clear, and, from the relationship between the foreign objects and dust and the 
wiring layout, it is possible to understand the influence of generation of foreign objects on the 
chip during the manufacturing process. Display (114) of region (112) indicates wh.ch ongmal 
maps are overlapped The mask data are input from input means (2) and are stored a memory 
means (3). 

[0037] , T _. . ... 

Similarly it is possible to overlap the shape simulator and the map data. If it is possible 

to specify the coordinates of the wafer, it is possible to convert the coordinates on image display 
means (3) to a position on the shape simulator, and to align the position on the shape simulator 
and the coordmates of the wafer. Consequently, if it is possible to specify the coordinates of the 
wafer it is possible to display the sites of dust and foreign objects on the shape simulator, and it 
is possible to check which defects are related to the sites where abnormalities take place. The 
results of the shape simulation are input from input means (2) and are stored in memory means 
(3) The relationship between the site on the wafer map and the position on the shape simulator is 
displayed in region (115). In region (115), the image by the shape simulation is formed at the 
same image resolution as that of the wafer maps, and it can be displayed in 3-dimensional format 
with unified coordinates and size. 

[0038] 

When the aforementioned function is realized by internet browser, the map data, map 
synthetic data, data of the enlarged view, and the data of the shape simulator are linked by 
interface using a clickable map or CGI or other intermediate ware. When it is realized by an 
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interne, browser, as shown in Figure 5, the various division pictures are combined by the frame 
function of HTML to comp.ete the desired data browser. When dedicated apphcat.on ,s adopted, 
the pixel number for which the data in the map synthetic language are overlapped ,s calcula ed, 
and by setting a certain threshold, it is also possible to calculate automatically the causal relatron 

between layers. 

[0039] In Embedment 2, explanation was provided for map synthesis obtained from one lot 
However, the same map synthesis can also be performed using the map data of any number of 
plural lots. When plural lots are used, for example, from the similarity of maps in step 1, it is 
possible to check for a problem in equipment, etc. 

[0040] „ , . ... 

Also in Embodiment 2, explanation was provided for the case of map synthesis with 

color setting on the image of wafer maps. However, it is also possible to perform setting changes 
on a map synthetic image, vertical movement between layers, etc. 

[0041] , , . 

Also in Embodiment 2, wafer maps are used, and, for example, the mask data, shape 

simulation and other data are displayed as 2-dimensional or 3-dimensional images to perform 
data analysis. However, it is also possible to operate the wafer map analysis assisting system 
without simultaneously using these data. 

[0042] , . e 

In the explanation of Embodiments 1 and 2, all the data are collected in one screen of one 

terminal. However, it is also possible to divide the data for display on plural terminals. In this 

case, the same effects as those of said Embodiments 1 and 2 can be realized. 



[0043] . , . 

Also in Embodiments 1 and 2, no explanation was provided for the computer and data 

for control of various data. It is possible to either collect the data into a single set or to disperse 
the data to the hardware in plural sets. Each data set can be searched by a single computer 
through an online means or the like, and it is only necessary that the various data sets be 

connected to each other. 
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[0044] 

Also in Embodiments 1 and 2, when the internet browser was used, GIF or JPEG was 
used for the 'image data for image display. However, any data format of image data may be 
adopted as long as the data can be displayed on the browser using a plug-in data conversion tool. 
In the explanation, the data were constructed in a case with highest analysis efficiency when 
synthesizing resolution of the wafer maps of all types. However, it is also possible to adopt it m a 
case in which the resolution of the images of all of the wafer maps is not equal, and their sizes 
are different from each other. 

[0045] 

Also in Embodiments 1 and 2, no description was provided for the link to the map data. 
It is also possible to provide linkage between SEM image photographs, etc. for the products 
during the manufacturing process and the steps and trend charts, and linkage between the trend 
charts and the documents. 

[0046] 

Effect of the invention 

As explained above, with the wafer map analysis assisting system described in Claim 1 
and the wafer map analysis method described in Claim 6, it is easy to determine deviations in 
2-dimensional data distribution visually by means of wafer maps displayed on an image display 
means. Consequently, it is possible to perform data analysis midway during the manufacturing 
process without waiting to the end of the manufacturing process. 

[0047] 

For the wafer map analysis assisting system described in Claim 2, it is possible to achieve 
direct visual recognition of the relationship between wafer maps and graphs. Consequently, 
analysis efficiency can be increased. 

[0048] . 

For the wafer map analysis assisting system described in Claim 3, by overlapping wafer 

maps over each other, differences in positions of data displayed on the wafer maps can be 
recognized visually. Consequently, it is possible to realize a visual comparison between wafer 

maps easily. 



19 



For the wafer map analysis assisting system described in Claim 4, it is possible to predict 
sites where the possibility is high for generation of abnormalities on a mask from the overlap 
between wafer maps and the mask, and it is possible to analyze each layer. 

[0050] For the wafer map analysis assisting system described in Claim 5, it is possible to observe 
the shape of a site with a high possibility of generation of abnormalities from a dev.ce from the 
results of the shape simulation for the site corresponding to a position of the wafer map, and it is 
possible to perform analysis of the cross section of device without using an actual image. 

Rrief description of the figures 

Figure 1 is a block diagram illustrating schematically the constitution of the wafer map 

analysis assisting system in Embodiment 1 . 

Figure 2 is a schematic diagram illustrating the constitution of the wafer map analysis 

assisting system in Embodiment 1 

Figure 3 is a drawing illustrating an example of the constitution of the screen of the wafer 

map analysis assisting system in Embodiment 1 . 

Figure 4 is drawing illustrating another example of the constitution of the screen of the 

wafer map analysis assisting system in Embodiment 1 . 

Figure 5 is a drawing illustrating an example of the constitution of the screen of the wafer 

map analysis assisting system in Embodiment 2. 

Figure 6 is an enlarged diagram illustrating the synthetic map in Figure 5. 

Figure 7 is a schematic diagram illustrating the constitution of a conventional wafer map 

analysis assisting system. 

Figure 8 is a schematic diagram illustrating the relationship between the manufacturing 

process and wafer maps. 



Explanation of symbols 

1 Observing means 

2 Input means 

3 Memory means 

4 Image display means 

14 Database 

1 5 Terminal 
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Figure 1 

Key : 1 Ob serving means 

2 Input means 

3 Memory means 

4 Image display means 




Figure 2 



Key: 1 Manufacturing process 

2 Low yield and wafer abnormality 

3 Analysis of cross section (defects) 

4 Analysis of defects in map comparison 
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Figure 4 

Key: 1 Test selection 

2 Selection branch 

3 Test results 

4 Test results (common) 

5 Equipment information (common) 

6 Process flow display 

7 Electrical characteristics 

8 Electrical characteristics (common) 

9 Inline QC map 

1 0 Inline QC data (common) 

1 1 Display selection branch 
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Figure 5 



Figure 6 




Figure 7 

Manufacturing process 
Low yield and wafer abnormality 
Analysis of cross section (defects) 
Analysis of defects in map comparison 
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t LTS;tfc;h.SC:fc£l22J±^LT 

-*^-;U4fcLTEf^R3fcfctt3ix4. »3BI 
S£MT6t-* 1 O^^ft0<] I f H S'g : gtcRI'f-&T-^ 

4t LTie«^a3Hieii$ii4. f-^-^u 
ii. 0it^Ett¥R3tEtt?*ro*£. t-?^ 

[0 0 2 3 ] 03liH^^ncJ:^^x-AVyr 

»«f ffl ^ x f a commm®. <n—w £ * -r^inaT * 

0 3tc*fiiaS^fl|«li. **<4HtT. ±ROr 
AV;uz|JBTftT- TRO$£Effif8tM 
■T4T-^«^«(7)2ot^|iJ$<x-CV^. 5 0»ir 
A^xi'Mr^tSfg^^^iiTV^^lfi. 5 1-53 
tiffiiS5 OT'HiR&ixfc3o<on.y boKJtXS^Rir 
&W«^^-FixlEtt$<iTv^«isfi. 5 4-5 6ti* 
fL^fL3oon.y MilJB-f & tco-CftoT»JtI8+^ 

^>fl4^x-AV.y7"0*^. 6 0-6 2ii**l-«l3 
-AT-yrco*^. 6 3-7 2U*8l<7)H>y K^-r- 

[00 24] hUyKf-^-h6 3{i»rS«8ia<!0#ff4 
OOSMfctMU M/> Hf -v- N 6 4 . 67^il/7 

2(i^^^ffi^OFyT^fa^)^^OS!^[HL. h 
U>Kft-h6 5, 7 0(i^^fiSFfc7)m^lSJOA- 
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66, 6 7li»^SflBBrOBr3g«!ia<iO^^-ycott±^ 

K5 otii, rA^^^sja^D hs-tif^EKjn 
codv hcH-fitts^iaastLS. tsaistijw-* 

10 ®i£5 1-5 3 til. *fj£-f&n.y htKU JDSB 
ft, W«M\ 18*. U£^t\ a^-5\ 
fciirafctftfKOSfli. fB*5 4-5 6tW^x 
w \7 -y T1fi 3 4 ?IJ« * 3 iVC ^ 6 *< , I <0%&£fr 
#»^fcria*»B#R$r*. it, ftco&WZRZ 

Tli. 12 3 fcjjc*\k 5 fc . Ut'mk'*>t><oi> 4 Tahiti 

jSB*fc^rt>. H-^x-Aft-toiBiattfli^-yii (4 

fell Iff) fc&tf. iblSSrffo-aoV'yTSrff*^ 

20 HSfVO^. »7 3-7 5{«-fl-Fil^)D.yhtci5(t 
^ R-^ x - Af^tcgt ^ ^ x - a? 7 r$:^LTV^ 

at, *<ommz±TcDftn*iztii$tL%^t$ 

[0026] at, >)x-A7 7 7Mffl^fAj- 

4 0 *<ffi ^ a -y h cOSH^tff t ffl v * b m & iz o o t 

30 7 hhi*WD7h^an. «i«5ots^sfL 

^^aStRSr^^ Zk. izX-oX. WQ'yNWf 
^ T >x»AV'y7*^li.(f«aJS5 4-6 2t^ri 5t: 

C0HT\ ^x-AWT^itlSr^^ktioTS^W 

ajL^r< ; S:5>* -alcon-y KtRir6 T >x-AV-y7* 
ORS^Tf*. *W 3 SrOxwwy7"cotjl*i: Wx 
n v -y 7* w ^ - y dzmxt h nm t tz iiSS n y h 
40 x-a-7 . y rSrfjlSRr 4 . 

[0027] BBtIS+<7)TAV ^flHgSr«*-f -£» 0 x 
««1*ttS:*5jrtS^x«A-e-yr. fci 

httftSrS^-t & ^ x - A-7 -y 7^pC0V y 7Tb1C0 

ftiM—fAM x^i^aararihur 1 1 j; 

6*S:*iS-f6'>x-A7.yTi LT, MitfDRAM 
Tftfltf. 7x^f;l/t'7 hV-y7* (Fail Bit Map) 
H3ttJV^T, 8 0(i«JftiatM"*-6flTOS:aW 

50 2 liKBttt-r-^ 5:^ Ltz huy Kf-v- h StStST 
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8 3-8 5li»fr48SfO'>xWV7'y7fcJ: 

/1T^4. ««8 2fc*^*ftfchUVF*T-Mi, 
[00 28] ^x-A-7^r«Wf*IW^TAi^x- 

<ti8JiJHiaoiiSfflSr»JW-4itT, ^^Tr-* 
Sr«»?iJ(c«75-r& (SBS8 3-8 5) . SBtr-^fc: 

Mfi'v^f^hf-H^, Wte*-*7 
* tfO— ?ij 7 x fc & o T V ^ h . 

[00 2 9] ::<oj;ate, as^x-A777i«8a 

IkT\ R*7xw\777V9B^Hi^BB*£« 

[00 30] Hi$}Ht^<0ffiR|-h5y;PtS 
tt^^t Lft^u-y hco— Rt>. ffl«8 0A>fc£Jft3 

[0 0 3 1 ] E3t^OT. miCDm&50tm2<7)ffi 
«5 1-5 3t»30lH«5 4-5 6fc»50««5 7 
-5 9£:£6<7)1S«6 0-6 2t»7c0ffl«6 3-7 2 
£S8^ffi«8 0i:a&9C9ffl«8 liSSl 0O®ig8 3 
-8 5(2. *ffl«WcjJiI>!?<OHTML (Hyper Text Mar 
kup Language) V-X, Oi O^lt 1 0 iOHTM L V 

0.7 t 4 iv &<&tt<kT - ? £ 7 F 7 4 H 7 x r±(c 

^x^-y^^ttS-fr&dfctx-**. 
#ftLfc7r-f /UfiOr-r MJ£ffl2-t4«r fcTHT 

X'h->Xi>m^&Zti>V*h. EI3<0&@ffi£HTM 
L07U-A«tBS:ffl^T»^$-fr6HTML^fig 
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[0 0 32] £;fc s HttO«!Bll<?)RBHtcfc^T(±, 3 

HTML{C«toT»J«9L. »*W77U^- 

7v7yJ*tZ>i><?)tth. 1D 7 htftttStRLTr 
-^HWf«r4Ta«*Blto^THH^&. 12 4 US AS 
^S30iiffiS:^-fl4BEIT*>4. ENfcijrfliffitf 
*5*S;h.fci:** *^u-*l±, i-fo-yhatlifaW9 

MIRth. mttf. atRK9 0a<7)+t;:li, DRAMcO 
:MTlfcrt\ SRAMO^^T 1 inXoKcVilKBLW 
hi. T'W A^1Rlz£->X3iiRM9 Oblzlifrya 

K?S*tfcn.y Mdo^T, WmjLnWzfteytii^x.- 
^NV-y7'<0Jfc-&fcJ:i;*iitcittSit«!9 2b. ««« 

tt^fflfeT*f»feil4 7xWN-7-y7 # C7)ft'g'9 3 b, 
h &&£*rf 7 x V7 «y 7<n%% 9 4b # jUS $ ft 
4. -t*lfeco«*(i. >fy5>(yQC77 7ffl«9 2, 
««»ttlR* 9 3 to J t/r ^ F ft A1Htt 9 4 ? ti 
4HtRtt9 2a--9 4a<0lBT\ ffl-FiUaaiR. f-r 
-F#9\ T^h##S:atli-f6^i;(lJ:oT*t*3!?<S 

f«'ri>/7 7i:LT^S F 4 0. KJl^a. U^h^a 
<n7v?1fihh. ttzZZX\ «*»tttoJ:l/T^hte 
*0^77liftt3*«4'3^7 7-ca!>l), *LT. 7 

x — y N"? *y 7Vj^ $ fLT V ^ h U >y h ft? y 7 ±X'bfr 

h£o\ f Z&&X$k^ZtlX^Z>. &£tif$8<0$IJsSi9 8 
»±. 8«k BfrtEHcoa«?T\ »)x-A7-yrM^ 

[ 0 0 3 3 ] RtteoJBJB 2 . H5iiHtt^JB2(cJ:4 

?fcw?bh<nxb^xm4<nm.7r,t^\LX'hh . 05 

c^TSii. ^x->NV*y7"^*(iJ:6»W<o^o* 

777Wm^f-^^ < J:l>y^U-y3yi(ft 
r-^t*4il4. -&J«t4>tAO*rflt3ar6-7.y7-^ 

jftffl^yy^uT-yrsriysria*! ootc 7x- 

iiT ^ y 771 0 1-1 04 3^±Sco#ffl 

^4>a!R$il7 h c7x-MV7TT'fc-5>. :nwjy 
77101-104 Sr-g-« LT^fiSt? titz~? »/ 7* 
^fi£V7 7'l 0 5X'hh. 
[0 0 34 ] V'yTO^Jrffo^d, 0 1 



1 1 

wzwivzbXifci-h. mz^ -r^beh* y v 

ri o l-i 0 4(4*T-yTr-^*»4)9IS«llv^ie*r 

fl4. *y y't^77ri 0 1 — 1 04(4Vy7* 

'J i^-f ;U-7 -y r«« 1 0 0 S £> fc£j*W4 * y 

t v*4 . *<ntz#>*y is-tiw vrtfntox^h z t 

AfiT^LTLi<, *co^fc^x-Afcj:tf*£) 
-y rt^t Bftti* — oco* >J y-JvUv 77tH 
t 4. "&j«7-y 7*1 0 5 0)T<9<H«1 0 6t(i. £ 
K?n*'J^yUVvTCcRI"fSJffilt, 1MX. 

^x?)X4 >?2FvmR~rh z t i:iot^7 7 r i 

0 5^+T'^U x hlztffctlXJ > h&jlfflrtb. 
[0 0 3 5] $tz, M7 7 71 0 5 I, T 

mftcommt&ztijTZh. v -y r^aycH i o 

714, M7 7 71 0 5tfO+OtS«Sft3tiB^Olt*BI 

r*4. *'jyt^7vri o Ui^xMS*«:«iSL 
t^SOT, * 'J x-jvuv 7 7*1 o i cott*H*«?icf 

¥£^ia^KJ:oT*S*$fi4. *tl?i>*V iSi-il> 

T^4. ^yyf^77Tl 0 2O6fcfcH£IHc*-4fH 
«1 0 9 Cell. ^L7t:f77iS^IWW14a 

Witf«»rtS: r 0 . 2jfcU»tt«*ri. 5jt 

T4. tf'jx-^T.yri o 2fef-yr<7)Eat3Srfc*cie 

^££&B*LT^4, :* y is+ju-? 7 ri 0 3 ttfifi 

#aR£»flcf*0)-c\ * y^;uv»yri 040^0 

SrSjjrf4fB«l 1 1£I4&*L^7 7V)##«£;t> 
T«*$*x4. * y x*?vU7 7 7* 1 0 1 , 102 
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t^77710 3, 1 0 4fcttBftT-:?***tf>iitt 

[0036] dClT\ ffUtil 1 2(C*J^T(1, 7^;f 
-^fc^x-AVyrt^Mfe^fc^ff-}. 
UfcW»*^gUML 7x;f-^i^i-A777 

10 ffiBfcfflvv^ ffittl 1 0, 1 1 UZTjkZtiT^him 

tzttfcthnkm<ovx?T-?tfWjkzti. wmziw 
1 1 oizKZtih&mzwth&jzmt. ««i 1 kz 

ta£*Sn£SS*l 1 3tc(4, 7X?f-^SltS 
2 <9M fix v*4. v^f-^ 1 )!-^ 

±co-7'y7*T-^SritR-t4^i:twcJ: 0. KJtlS+l;: 
HBL^< v^JIHBftlSJKOTOEIRU^ T ^ h3F/>«jflg 
tw£0\ MW^^SfcEIIU^r^hfcOBIIflRA^aSi 

20 ffittl 1 2coa^l 1 414. n.h£h%tLT^h*Vi; 

l4A*#S2*^A»SftTIEtt*R3tcEttSii4. 

[0 037] Ra^. «*yUU-^7 7 7f-^ 

Wf. B<H«**S3^t>^T-f-OffiaiS»«x5 ^ 

- <r>Bft is bl/-y 3 y»*i4 A^K 2 A> <b A^J ? 
tlT IE«#S 3 CliaiS 3 *i & . ^ x - A7 y r±co&& 

fS. Ml 1 5T14. MyUU-ygyCtil 
fcSr^x -A7 .y r t [^«<7)S{fc8?{fejg£ toTM 

L. ^XS:tt-LT3»:7E:T*»LTn|). 
[0038] iiOatg^ y?-*>y 

40 £ ? 'J -y ti 7)W v rm I < (4 C G I W<n 5 K x 7 

tci4>f y^7x-^(w«toTy >fy^-^ 

7h7*7^if$rffl^T^'f4i&^(4, HStSLfc* 
^ WB® S: H T M L co 7 U - A ffl &g $r ffl V ^ T $ -fr T 

4. 

[00 39] =5r*3. j!ifrO»!B2T1±, ln 7 hK» 
50 ^^4v 7 r^fi)c;(30^TI^L^*^ ff*<r>H»D-y 
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hi. m&on-y htm^ht. mm. hi use 

[0040] mL0)%1R2?& % Vx-J\-? yT 
com m iz \ x fe$*!££ £ tf -5 T h -? -v T fir o 

[OOlllJft. 5tttO»JB2TJi. -)i-A7,r 

hnr-9t mm*** <t^i-A77 nw mj» 

[0042)4*. gSfc^jgJB l , 20ttWCtt. £T 
<0r- ?»-W*.co-WWl,z%miZtil i t »KQ Lfc 

< - ±E3Wfc«o»JB 1 . 2 1 l3tt*>*Ml$#f I . 
[004 3] WlW>#Bl. 2Tli, «.*cof- 

- ? t: i o Tfc£WC* "5 , $rT~9n±<rr>t£tf *) 

tfttlT^tll£+ftVhh. 
[ 0 0 4 4 ] i . 3fc5ft(7)$JR 1 . 2TM -y h 

F, JPEGJrttffl-^sw^Lfe^ fO^S^i a 

-il> 5r ffl ur r ? W±lzttiHT* flHf cor 
-^7*— 7-yKiifOJ:3'Srt>OT*->TtiJ:<, ? 
x - a v .y 7V5UHME £T OSSICR L T £i£ $ tffc 

A\ ^^x-MT-yrcoSHSOWtRK^-a-^, 1M 
[004 5] *jt. XttOftJBl. 2t'(i % ? 7 7f- 
ttft?«« $ ft & S E MIi<85K£ £' t IS* hU > Y 

[0046] 
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•7 -y r^fflSj^x-rAi^lill^xi 6 Ett*>'7 x -J s 
0 5r ^J^fJ-T & fc SSitXgO** 

fitzimztci. 

[0047] mm2 tmnv x -a-? -y r jwiwutt > 
io [0048] m&simw .vrmmis 

^£&JKW KBIT'S £<0T\ >)i-/\7 7 rR±<oig 

[ 0 0 4 9 ] 11*54 KCcT)^ x -A7 v TftWfflfti. 
-*rAfc:,fcftJf, ^x-AVyrt^^^ttfOSia-g-i, 

[0050] to 5 sea<o>> i - av 7 r^iifty 
20 XT^zxtm. ->i-A7 7 r^scw^Bi 

-?i^m&coit\,\mcoMmwimx'$ . mvam^b 
[01] £M<7)%mii l zj:i,^x-j\-?.yrf$$j%$ ) 

[02] 9EttomB l(;U-)i-A77 

[03] ^Jfe^KR It X b "7 x - A V -y 7*M^ : aS) 
[04] ^iftOJBSSiltJ:i,^ x -ywy7 , «?^©; 

[05] mL<omi&2i l zx&'7x-j^.yrm^rm^ 

[06] 05<^>fO-&fi£-7'y7-coSi^l2T'*>4. 

[07] i&nvx-*\vv7m*mM->z7-Affm 

[08] ttUa^x-A7 7rt^»BJit 
iO [^£73i«BJ] 

l_«iBJ#S, 2 A7:m 3 Idlg^g, 4 ®« 
«w#R. 14 r-^-^., 15 
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